Purpose To assess and compare the subjective improvement in symptoms and quality of life in adult patients who underwent commonly performed oculoplastic surgical interventions to treat epiphora. Materials and methods A prospective study was undertaken involving all adult patients undergoing dacryocystorhinostomy (DCR), lid tightening (lateral tarsal strip or lateral wedge resection), and punctoplasty surgery at our institution. We assessed severity of epiphora preoperatively using the Munk score. At 3 months postoperatively, all patients were sent postal questionnaires comprising of Munk score, 'social impact score' from validated Lac-Q questionnaire ranging from 0 (no impact) to 5 (maximal negative impact) and Glasgow Benefit Inventory (GBI) score, ranging from − 100 (maximal detriment) to +100 (maximal benefit). Results A total of 134 questionnaires were sent with an overall response rate of 74.6%. For the purpose of data analysis, patients were divided into four groups: DCR, lid tightening, punctoplasty, and combined group (lid tightening plus punctoplasty). There was statistically significant improvement in subjective epiphora postoperatively, as assessed by Munk score (Po0.001) in all groups. The total GBI scores were +42.67 (95% CI: 33.42-51.91) for DCR, +19.65 (95% CI: 10.33-28.97) for lid tightening, +16.06 (95% CI: 2.65-29.48) for punctoplasty, and +26.53 (95% CI: 13.15-39.90) for the combined group, demonstrating a positive change in health status for all groups. There was negative correlation between total GBI and post-operative Munk scores (r = − 0.58, Po0.001), and positive correlation between Lac-Q and Munk scores (r = 0.65, Po0.001).
Introduction
The patient's perspective in assessment of success of a healthcare intervention has become increasingly important in recent years. With growing budget pressures within the healthcare systems, demonstrating quality of life (QoL) benefit is useful to justify the provision of services. Within oculoplastic practice, clinical assessment of interventions for epiphora can be subjective and anatomical success does not necessarily ensure functional improvement. Patient-reported outcome measures (PROMs) therefore offer a means of demonstrating benefit of these procedures.
Several studies have assessed patientperceived benefit and QoL improvement following dacryocystorhinostomy (DCR) surgery for nasolacrimal duct obstruction (NLDO), mostly using the PROM questionnaire called Glasgow Benefit Inventory (GBI). [1] [2] [3] [4] [5] [6] [7] [8] Ramey et al 9 have recently performed a systematic review of all oculoplastic PROMs and have been able to identify only two validated lacrimal surgery questionnaires, the Nasolacrimal Duct Obstruction Symptom Score (NLDO-SS) 10 and Lac-Q questionnaire, 11 both specific to DCR surgery for NLDO. Currently, there is no information on the value of interventions for epiphora other than DCR; and there is no specific PROM that has been validated for assessment of outcomes following surgical interventions for epiphora other than DCR.
In this prospective study, we aimed to assess and compare the subjective success and QoL improvement following three commonly performed oculoplastic operations for epiphora: DCR, lower lid tightening, and punctoplasty using PROMs.
Materials and methods
This was a prospective study involving adult patients undergoing surgical interventions for epiphora. The patients attended specialist lacrimal clinics under the care of a single consultant oculoplastic surgeon (AP) between 1st October 2014 and 31st October 2015. Patients undergoing endonasal or external DCR for primary acquired NLDO, lateral tarsal strip or lateral wedge resection for lid laxity or ectropion, and punctoplasty (posterior ampullotomy) for punctal stenosis were included. Exclusion criteria included previous lacrimal surgery, canalicular obstruction, and age younger than 18 years.
Preoperatively, on the day of surgery, all patients were asked to rate subjectively their epiphora severity based on the 0-4 scale developed by Munk et al 12 (Figure 1a) , ranging from 0 (no watering) to 4 (constant watering).
At 3 months post surgery, each patient was sent a postal questionnaire (Supplementary content) comprising three sets of questions: the Munk score, the five questions related to 'social and lifestyle impact of tear duct problem' from the Lac-Q questionnaire (Figure 1b) , and the GBI questionnaire (Figure 1c) , along with an information leaflet and stamped addressed envelope.
The GBI, originally developed by Robinson et al 13 for assessment of patient outcomes following otorhinolaryngological procedures, has been validated for use following oculoplastic procedures, including DCR, 1,2,6,7,10 ptosis, 14, 15 ectropion and entropion surgery, 5 and botulinum toxin for blepharospasm. 16 As described in detail elsewhere, 5 it is a post-interventional questionnaire, consisting of 18 questions with responses scored on a five-point Likert scale. In addition to questions measuring general perception of well-being (12 questions), change in social and physical health is also assessed with three questions each, and both the total and subscale scores are reported on a scale of − 100 (maximum detriment) through zero (no benefit/change) to +100 (maximum benefit).
One of the main limitations of the GBI is that it is a general QoL questionnaire and does not assess ocular or lacrimal symptoms specifically. We therefore included the Munk symptom score and Lac-Q questionnaire as part of the post-operative assessment. The Lac-Q (Figure 1b) has two sections, the first consisting of five questions to assess social impact of disease (range 0 = no negative impact to 5 = maximum negative impact), the second assessing four different potential lacrimal symptoms (watering, pain, stickiness, and lump) associated with NLDO for each eye. 11 As only the score for watering was relevant to our study, and was included in the Munk score, the symptom score of the Lac-Q questionnaire was excluded and only the social impact score was used.
Verbal consent was obtained before proceeding with the questionnaire preoperatively, and the study was conducted in accordance with the ethical standards of the Declaration of Helsinki.
The GBI questionnaires were analysed as recommended by the GBI manual, 17 and data analysis was performed using Microsoft Excel (Microsoft Corporation, Redmond, WA, USA). Correlations between variables were assessed with Spearman's correlation coefficient. For patients who had bilateral surgery, either right or left eye Munk score values were randomly selected using Excel randomisation function. Differences were regarded as statistically significant if P-value was o0.05.
Results
A total of 134 questionnaires were sent with 100 questionnaires returned, representing an overall response rate of 74.6%. Five questionnaires were excluded because of incomplete details. Overall, the mean age of patients at the time of surgery was 69.5 years (range: 18-93). For the purpose of data analysis, patients were divided into four groups: DCR, lid tightening, punctoplasty, and combined group (lid tightening plus punctoplasty) with results summarised in Table 1. In the DCR group, there were 23 patients who had endonasal and two patients who had external DCR. All DCR patients had silicone stents inserted that were routinely removed at 4 weeks.
There was a statistically significant benefit perceived in all four groups postoperatively in terms of reduction in self-reported severity of epiphora as assessed by Munk score.
The total GBI scores of patients in the DCR, lid tightening, punctoplasty, and combined groups were +42.67 (95% CI: 33.42-51.91), +19.65 (95% CI: 10.33-28.97), +16.06 (95% CI: 2.65-29.48), and +26.53 (95% CI 13.15-39.90), respectively, demonstrating a positive change in health status for all intervention groups. The distribution of total GBI scores for each patient group is demonstrated in Figure 2 . Figure 3 shows GBI subscale scores, including total, general, physical and social, for the different interventions.
Comparing the GBI reported QoL change and the severity of epiphora for all patients, the reported improvement in QoL was significantly correlated with less severe levels of watering postoperatively (r = − 0.58, Po0.001; Figure 4a) . Similarly, the reported improvement Figure 4b ).
Comparing the Lac-Q post-operative social impact score with the severity of epiphora for all patients, lower levels of post-operative watering and the amount of improvement in watering were both significantly correlated with lower social impact scores (r = 0.65, Po0.001; Figure 4c ) and (r = 0.50, Po0.001; Figure 4d ), respectively.
The GBI QoL and the Lac-Q social impact scores show significant correlation between the subjective improvement in QoL and lower social impact reported by patients (r = − 0.50, Po0.001; Figure 4e ), indicating good consistency between the results of these two questionnaire scores. Patient-reported outcome following epiphora surgery Z Sipkova et al
Discussion
Epiphora, defined as overflow of tears from the eye, can have a significant impact on QoL, causing discomfort, embarrassment, and blurring of vision. Kafil-Hussain et al 18 found that patients with epiphora suffer greater visual handicap in multiple areas of activities of daily living compared with the patients awaiting a second cataract surgery. Therefore, improving patient's QoL and symptoms are key objectives for surgery to treat epiphora. Currently, questionnaire-based patient-reported outcome measures for procedures for epiphora are limited to DCR surgery. Several studies have assessed patient benefit following DCR surgery using the generic GBI questionnaire, which has been validated for DCR surgery and shown to be sensitive to change following an intervention. 13 GBI is not procedure-specific and therefore also permits comparison across different interventions, and can differentiate between successful and unsuccessful procedures. 7 However, Mistry et al 11 argued that generic QoL questionnaires, such as GBI, may be of limited use in patients suffering from epiphora as it may not cause significant overall change in health status or disability. They developed the Lac-Q questionnaire, which includes questions for eye-specific symptoms as well as overall social impact and demonstrated its validity and reliability in assessing patient-reported outcomes following DCR. Similar results were found by Ali et al. 19 In our study, in addition to DCR outcomes, we aimed to assess and compare other common interventions for epiphora, including lid-tightening procedures and punctoplasty, and investigate their effect on healthrelated QoL. Therefore, we devised a questionnaire that combined a subjective epiphora severity scale (Munk score), as well as the general QoL questionnaire (GBI) and the social impact questions from the validated Lac-Q questionnaire.
Our questionnaire completion rate of 75% was comparable to that reported by Smith et al. 5 Overall, we found a significant improvement in post-interventional change in patients' reported severity of epiphora as well as QoL benefit in all four intervention groups. Pre-operative mean Munk score was very similar across all groups, ranging from 3.43 for lid tightening to 3.56 for DCR, and a significant reduction in Munk score postoperatively was noted in all intervention groups (Po0.001). Similarly, the 95% CI for the mean total GBI score did not span the 'no change' (or 'zero') point for any of the four groups, suggesting the positive patient benefit gained through these procedures was unlikely to be due to chance.
Our results show the greatest improvement in severity of tearing and perceived patient benefit in the DCR group, with mean post-op Munk score of 0.48 and total GBI of +42.67. Unlike the other three groups where a few negative total GBI scores were recorded, all patients perceived some benefit post DCR as suggested by minimum total GBI score of +11. 2 months increasing to +52 at 6 months post-endonasal DCR. 10 The Lac-Q questionnaire, validated for DCR patients by Mistry et al, 11 has only been utilised in one published study by Ali et al 19 so far. They reported improvement in endoscopic DCR patients' Lac-Q social impact score from 3.88 preoperatively to 0.5 at 4 weeks and 0.3 at 16 weeks post surgery, which is slightly lower than our finding of 1.05 post DCR.
The majority of previously published studies investigating patient benefit post lacrimal surgery are retrospective; 1,4-6 the prospective design of our study allowed for assessment of the patient's severity of epiphora (Munk score) shortly prior to surgical intervention, as well as postoperatively at the time of completing the GBI and Lac-Q 'social impact' questionnaire. We found statistically significant correlation between the patients' subjective improvement in tearing and both the GBI and Lac-Q 'social score. ' There are many causes of epiphora, including obstruction (at the level of punctum, canaliculus, lacrimal sac or nasolacrimal duct), eyelid malposition or laxity, lacrimal pump failure, and reflex tearing. Sibley et al 20 have reported multi-factorial aetiology of epiphora in 28.7% of patients presenting to a specialist ophthalmic service with tearing. Identifying the precise cause for epiphora is sometimes difficult, and in some cases can only be confirmed in a step-wise approach to eliminate each factor. In patients with multi-factorial epiphora presenting to our service, we choose to perform what could be considered the 'simpler' procedure such as punctoplasty or lid tightening first before undergoing more complex surgery like DCR, especially in the more elderly and frail patients. We only included patients undergoing their first surgical intervention for epiphora in this study, and it is likely that some of those who underwent lid tightening or punctoplasty may also have an element of nasolacrimal duct obstruction, requiring further surgical intervention.
Our punctoplasty group had the lowest mean GBI score but the greatest standard deviation and, as seen in Figure 2 , there was a small proportion of punctoplasty patients with particularly negative scores causing positive skew. Post-operative clinic visit assessment for these two patients, who scored − 55.56 and − 41.67, revealed significant additional causes for watering with ocular surface disease and previously undetectable nasolacrimal duct obstruction, respectively. Both had patent puncti following punctoplasty surgery but required further treatment, including DCR surgery in the latter case.
Although we found clear correlations between levels of watering and the questionnaire responses, we also noted some potential limitations. For example, patients who reported no watering postoperatively (Munk score = 0) had a range of total GBI scores from 0 to +97.22 as shown in Figure 4a . Similarly, patients who reported no change in severity of tearing postoperatively (change in Munk score = 0) had scores ranging from − 55.56 to +25 (Figure 4b ). In some cases of severe epiphora, the Munk scale may be unhelpful. For example, a patient whose frequency of wiping improved from over 50 times a day preoperatively to 12 times a day postoperatively reported significant benefit from surgery but had a Munk score of 4 both pre-and post surgery.
Similarly, a potential weakness of the GBI questionnaire is that it is non-specific, and a negative score may not indicate an adverse outcome from surgery but rather be due to general poor health or other illness. In addition, inconsistencies in GBI scores have been noted by Smirnov et al, 10 who found misunderstanding of GBI questions by some patients, and the questionnaire was difficult to fill out for a few elderly patients without further guidance. They suggested the use of simplified, more lacrimal symptom-specific, questionnaires such as the NLDO-SS, which has been validated post DCR.
However, there is no specific lacrimal PROM questionnaire available that has been validated in non-DCR surgical interventions for epiphora. On the basis of our results, a combination of Munk score and Lac-Q social impact score both pre-and postoperatively could act as a simple and effective tool for assessing patient benefit following surgical interventions for epiphora; however, further work is needed to create a validated PROM questionnaire.
Conclusions
Reliable PROM tools are needed to confirm improvement in symptoms and patients' general well-being after lacrimal surgery as a successful anatomical surgical outcome does not necessarily confer an improvement in QoL or patient satisfaction. We have demonstrated significant patient-reported benefit and improvement in symptoms following the commonly performed oculoplastic interventions for epiphora, of DCR, lid tightening, and punctoplasty. Further work is required to design and validate a PROM questionnaire for surgical interventions for epiphora other than DCR.
Summary
What was known before K The Glasgow benefit inventory questionnaire has been validated for assessment of patient-reported benefit following several oculoplastic procedures and a number of studies have demonstrated patient benefit and improvement in QoL following DCR surgery.
What this study adds K We have demonstrated significant patient-reported QoL improvements in patients undergoing DCR, lid tightening, and punctoplasty surgery for epiphora.
